Nuclear bile acid receptor FXR protects against intestinal tumorigenesis.
Bile acids have been considered intestinal tumor promoters, and because they are natural ligands for the nuclear receptor FXR, we examined the role of FXR in intestinal tumorigenesis. Using gain- and loss-of-function studies, we found that FXR suppresses intestinal tumorigenesis in vivo. Loss of FXR in the ApcMin/+ and in the chronic colitis mouse models of intestinal tumorigenesis resulted in early mortality and increased tumor progression via promotion of Wnt signaling by infiltrating neutrophils and macrophages and tumor necrosis factor alpha production. Treatment with the bile acid binding resin cholestyramine did not modify the intestinal tumor susceptibility of FXR-/- mice, indicating that loss of FXR and not merely elevated bile acid concentrations increases susceptibility to tumorigenesis. Activation of FXR induced a proapoptotic program in the differentiated normal colonic epithelium as well as transformed colonocytes. Our data suggest that it is unlikely that the tumor-promoting activity of bile acids occurs as a function of their ability to activate FXR. However, FXR activity is relevant to the pathogenesis of intestinal cancer. When FXR is absent in the intestine, there is a promotion of Wnt signaling with expansion of the basal proliferative compartment, and a concomitant reduction in the apical differentiated apoptosis-competent compartment. When FXR is activated in the intestine and in colon cancer cells, there is an induction of apoptosis and removal of genetically altered cells, which may otherwise progress to complete transformation. Thus, from a therapeutic standpoint, strategies aimed at reactivating FXR expression in colon tumors might be useful in treatment of colon cancer.